Introduction {#s1}
============

Thyroid cancer is the most common type of malignant endocrine cancer and its incidence is rising worldwide ([@B1], [@B2]). Differentiated thyroid cancer, which includes papillary and follicular cancers, comprises majority (90%) of all thyroid cancers ([@B1], [@B3]) and it has a favorable prognosis. However, a minority of patients develops locoregional recurrence, including cervical lymph node metastases ([@B3]).

Despite the increasing incidence of differentiated thyroid cancer, no change in mortality rate has been observed and this could be due to the fact that increased diagnosis of small tumors might not influence prognosis ([@B4]). The huge increase in the incidence of small and early-stage tumors is leading toward a less aggressive therapeutic approach, as reflected by the recommendations in the 2015 American Thyroid Association (ATA) guidelines ([@B3]). The American Joint Committee on Cancer/Union for International Cancer Control (AJCC/UICC) updated in 2017 the tumor node metastasis (TNM) staging system and came up with its 8th edition ([@B5]), introducing significant changes. The main changes include a rise in the age cutoff from 45 to 55 years and the removal of lymph node metastases from the T3 definition; moreover microscopic extrathyroidal extension is no longer considered for staging. As a result, a large proportion of patients are shifted to stage I.

With the present study we would like to analyze the impact of the new TNM classification on our thyroid cancer population of patients.

Materials and methods {#s2}
=====================

We retrospectively reviewed clinical records of 84 patients operated at our institution for T1-T3 thyroid cancer from September 2010 to December 2015. In all cases we performed total thyroidectomy without prophylactic central neck dissection as all patients presented no lymph nodal involvement at preoperative staging ([@B3], [@B6]--[@B11]).

Data were collected anonymously and with patients consent.

Radioactive iodine therapy was administered to 77.1% patients. Median age was 57.6 ± 13.4 years. The characteristics of the population and of the tumor are described in detail in Table [1](#T1){ref-type="table"}, while the details about histopathological examination according to the 7 and the 8th Edition of TNM staging system ([@B5], [@B12]) are listed in Table [2](#T2){ref-type="table"}.

###### 

Patients characteristics.

                         **Nr**.             **%**
  ---------------------- ------------------- -------
  **Total patients**     84                  
  Male                   17                  20.2
  Female                 67                  79.8
  Median age             57.6 ± 13.4 years   
  Mean diameter          2.2 cm              
  **THYROID FUNCTION**                       
  Euthyroidism           78                  92.9
  Hypothyroidism         5                   5.9
  Hyperthyroidism        1                   1.2
  **HISTOLOGY**                              
  Papillary              33                  39.3
  Follicular variant     45                  53.6
  Mixed papillary        6                   7.1
  Multifocal             40                  47.6
  Bilateral              14                  16.7

###### 

Tumor characteristics according to the 7 and 8th edition of TNM and data about recurrence.

                                                    **7th TNM classification**   **8th TNM classification**                     
  ------------------------------------------------- ---------------------------- ---------------------------- --------- ------- -------------------
                                                    **Nr**.                      **%**                        **Nr**.   **%**   ***p*****-value**
  pT1                                               55                           65.5                         55        65.5    1
  pT2                                               15                           17.8                         20        23.8    0.448
  pT3                                               14                           16.7                         9         10.7    0.370
  Stage I                                           55                           65.5                         75        89.3    \<**0.001**
  Stage II                                          15                           17.8                         9         10.4    0.270
  Stage III                                         14                           16.7                         0         0       \<**0.001**
  **CERVICAL LYMPH NODE RECURRENCE AT FOLLOW-UP**                                                                               
  Stage I                                           0/55                         0                            4/75      5.3     0.137
  Stage II                                          2/15                         13.3                         0/9       0       0.511
  Stage III                                         2/14                         14.3                         0/0       0       --

All patients were staged based on the AJCC TNM seventh edition system and compared to the recently published eighth edition. For the prediction of recurrence and/or persistence, patients were classified according to the 2015 modified ATA initial risk-stratification system ([@B13]).

Patients were monitored each 6 months by clinical examination, thyroid function tests, neck ultrasound, and serum Thyroglobulin dosage. Persistent or recurrent disease was diagnosed based on histopathology, imaging studies, and Thyroglobulin levels.

At follow-up (duration range: 27--80 months; mean: 67 months) we registered 4 cases (4,8%) of cervical lymph node recurrence after 9, 16, 18, and 32 months respectively; mortality rate was 0%. The recurrence was treated by radioactive iodine therapy.

Statistical analysis
--------------------

Categorical data are expressed as percentages while continuous variables are reported as mean and standard deviation. Chi-square and Fisher\'s Exact tests were used to evaluate the relationship between clinical characteristics. Statistical analysis is performed by means of SPSS® program.

Results {#s3}
=======

According to the 8th edition of TNM staging system ([@B5]), 5 out of 14 (35,7%) patients do not meet the criteria for inclusion in the new pT3 definition, as they presented only microscopic extra-capsular invasion. These patients are therefore reclassified as pT2. Thanks to this change, our study population is now composed of 20 pT2 patients (23.8 vs. 17.8%) and 9 pT3 patients (10.7 vs. 16.7%). As regard the stage stratification, 55- 15- and 14 patients were classified in stage I, II and III of 7th TNM, respectively; according to 8th TNM, 75 patients are considered in stage I (89,3% vs. 65,5%) and nine patients in stage II (10.4 vs. 17.8%). Twenty patients (23.8%) are down-staged from stage II-III to stage I and nine patients (10.7%) from stage III to stage II (Table [2](#T2){ref-type="table"}). According to ATA 2015 risk stratification system, the microscopic extrathyroidal extension amounts to an intermediate risk, so when comparing the 7 and 8th editions for stages I--II only, the proportion of intermediate-risk patients increased from 0 to 5.9% (0/70 vs. 5/84, *p* = 0.064).

Two out of five patients (40%) that were restaged from stage III to I, because they presented only minimal extra-thyroidal invasion, developed tumor recurrence in the central lymph node compartment; the rate of tumor recurrence is therefore 0 vs. 5.3% (0/55 vs. 4/75). The two patients that presented lymph node recurrence among the downstaged group developed the recurrence earlier than the two patients in the non-downstaged group (9 and 16 months vs. 18 and 32 months).

Discussion {#s4}
==========

In October 2016 the American Joint Committee on Cancer (AJCC) published the 8th edition of the AJCC/Tumor-Lymph Node-Metastasis (TNM) cancer staging system ([@B5]), replacing the seventh edition, which has been in use since 2009 ([@B12]). Appropriate staging according to the 8th edition requires integration of a wide variety of information based on patient history, physical examination, imaging, intraoperative findings and pathologic data ([@B14], [@B15]).

The purpose of current study is to compare the 7 and 8th editions of the TNM staging system of thyroid cancer in our records of thyroid cancer patients.

A notable change in 8th TNM classification is the definition of the T3 thyroid cancer ([@B5]): according to TNM-8, T3 is defined as the presence of macroscopic extra-thyroidal tumor extension invading strep muscle. Such extra-thyroidal invasion is observed in 5--45% of patients and has been recognized as an important prognostic factor ([@B16]--[@B19]). Some studies had shown that massive extra-thyroidal invasion is associated with significantly worse survival ([@B17], [@B20]), while the presence of microscopic minimal extra-thyroidal extension did not seem to impact upon prognosis ([@B21]--[@B26]).

Therefore in the new TNM staging system, the microscopic extra-thyroidal invasion was down-staged, with the effort to reduce the overstaging and consequently the overtreatment of the disease.

In the current study, with the new TNM edition nearly one-third (34.5%) of patients were down-staged due to changes in T stage. The downgrading of microscopic extra-thyroidal invasion resulted in a shift of T3 patients from stage III to stage II and the proportion of intermediate risk patients (according to ATA-2015 classification) in stages I--II increased, resulting in 6% more patients at higher risk within this stage category.

Also Kim et al. ([@B27]) found out in their study on 1613 patients that, when 8th TNM version was applied, 38% of patients were reclassified into lower TNM stages and 63% of patients with T3 classification were restaged as T1 or T2. The disease specific survival of patients in stages III and IV according to TNM-8 was worse than those according to TNM-7 (98.8 and 83.2% for TNM-7 vs. 72.3 and 48.6% for TNM-8, respectively) and they concluded that TNM-8 had better predictability for disease specific survival compared to TNM-7 because the new staging system could reduce the number of patients in stages III and IV. Suh et al. ([@B1]) compared different staging systems for thyroid cancer and they concluded that the 8th edition ofAJCC was the most accurate in predicting patient outcome.

In the study from Shteinshnaider et al. ([@B28]) on a wide population, the proportion of intermediate/high risk patients in stages I--II according to the 8th edition increased considerably compared to the previous edition. Patients reclassified according to the 8th edition in the stage II had more lymph node metastases, more intermediate and high recurrence risk, more reoperations, more persistency of disease and non-significant increase in disease specific mortality compared to the previous edition. These results are in line with our observation.

Limitations and further perspective
-----------------------------------

We are well aware that our records are limited and their statistical power is low. We expect however that this paper could represent an encouragement for further studies on a wider population in order to corroborate our findings.

Conclusion {#s5}
==========

Although we recognize the low statistical power of the current study, the results of our analysis show that the downstaging of patients according to the 8th TNM edition does not necessarily reflect less aggressive disease: we actually reported 2 lymph-nodal recurrences (40%) in the five patients that were downstaged from pT3 to pT2 and the lypmh-nodal recurrence rate for stage I rose from 0% with the 7th TNM edition to 5.3% with the 8th edition. These patients should be approached carefully and at least a close follow-up should be performed in the cases in whom the new staging system entails a downstaging from pT3 to pT2 due to microscopic extrathyroidal invasion.

However we advocate the necessity of studies on more numerous population of patients in order to validate our preliminary results and reinforce the strength of our observations. Moreover we suggest that also the role of radioiodine therapy could be investigated in patients at low risk of relapse ([@B29]).
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